Conversion of human M-CSF macrophages into foam cells reduces their proinflammatory responses to classical M1-polarizing activation.
In atherosclerotic lesions, cholesterol-laden macrophage foam cells are formed and exposed to M1- and M2-polarizing factors. However, the effects of the polarizing factors on the proinflammatory and the anti-inflammatory potential of foam cells are not known. To investigate the effects of M1- and M2-polarizing factors on the expression of pro- and anti-inflammatory genes in cultured human macrophage foam cells. Human monocytes were differentiated into macrophages in the presence of M-CSF, and then converted into cholesterol-loaded foam cells by incubation with acetylated LDL. The generated macrophages and foam cells were polarized into the M1 phenotype by classical activation with LPS and IFN-γ, or into the M2 phenotype by alternative activation with IL-4. When subjected to the M1-polarizing factors, the macrophages responded by typical upregulation of several key proinflammatory genes (TNFA, IL1B, CXCL8, CCL19, and COX2), while the anti-inflammatory genes (MRC1, CCL17, and IL10) displayed variable responses. The foam cells, again, showed a weaker response to the M1-polarizing factors, as indicated by reduced upregulation of the proinflammatory genes, reduced secretion of TNF-α, and a trend towards lower NF-κB activity. When subjected to alternative M2 polarization, both macrophages and foam cells responded by a typical upregulation of the anti-inflammatory genes, which was of equal magnitude in both cell types. Conversion of cultured human macrophages into foam cells suppresses their proinflammatory responses to M1-polarizing factors. Thus, in M1-polarizing microenvironments of atherosclerotic lesions, foam cell formation may locally weaken the macrophage-dependent inflammatory component of atherogenesis.